[A recent trend in methamphetamine-induced neurotoxicity].
The neurotoxic damage caused by methamphetamine (METH) is characterized by nerve terminal destruction and/or degeneration of the dopaminergic and serotonergic systems in striatum and hippocampus. It has been hypothesized that intraneural dopamine (DA) redistribution from synaptic vesicles to cytoplasmic compartments produced by METH is an important factor for its neurotoxicity. The METH-induced redistribution of DA is thought to occur after an increased production of DA-based reactive oxygen species (ROS) (e.g., oxygen radicals and hydroxyl radicals) by auto-oxidation or enzymatic degradation, and METH-induced ROS produces an oxidative stress and depletion of energy stores. Furthermore, the glutamatergic system and nitric oxide (NO) may also contribute to METH-induced neurotoxicity. Recently, studies using several knockout strains of mice lacking the DA transporter, the monoamine vesicle transporter-2, c-fos, or neuronal NO synthase confirm a possible role of these factors in METH-induced neurotoxicity. Moreover, it has been proposed that METH causes the apoptosis and activation of cell-death-related genes. For example, METH-induced neurotoxicity is reduced in bcl-2-over expressing neural cell and p53 knockout mice and also induces the activation of caspase 3. Therefore in this review, we discuss the relationship between ROS formation, oxidative stress, and apoptosis in METH-induced neurotoxicity.